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IssuesIssues

SizeSize
Large number of concepts (>1 million)Large number of concepts (>1 million)

ComplexityComplexity
PolyhierarchicalPolyhierarchical structuresstructures
Multiple information sourcesMultiple information sources
Multiple propertiesMultiple properties

Lack of formalityLack of formality
Redundant relationsRedundant relations
Hierarchies vs. hierarchical relationsHierarchies vs. hierarchical relations
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ChallengesChallenges

Restrict information space to selected information Restrict information space to selected information 
sourcessources
Reduce Reduce complexitycomplexity

Group concepts by semantic groupsGroup concepts by semantic groups
Transitive reduction on hierarchical relationsTransitive reduction on hierarchical relations
Select coSelect co--occurring conceptsoccurring concepts

Reduce the cognitive burden on the userReduce the cognitive burden on the user
Use graphUse graph--based rather than treebased rather than tree--based representationsbased representations



UMLS Semantic Navigator 
SemNav

http://umlsks.nlm.nih.gov*

► SN Resources ► Semantic Navigator
(* free UMLS registration required)
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UUnified nified MMedical edical LLanguage anguage SSystemystem®®

Developed at NLM since 1990Developed at NLM since 1990
139 source vocabularies139 source vocabularies

17 languages17 languages
Broad coverage of biomedicineBroad coverage of biomedicine

5.1M names5.1M names
1.3M concepts1.3M concepts
16M relations16M relations

IntegrationIntegration
Synonymous terms are clustered in a conceptSynonymous terms are clustered in a concept
Hierarchies (trees) are combined in a graph structureHierarchies (trees) are combined in a graph structure
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Terminology integration  Terminology integration  TermsTerms

Duchenne muscular dystrophy

MeSH, SNOMED
CTV3, Jablonski,
CRISP, DxPlain,
MedDRA, LOINC

pseudohypertrophic muscular dystrophy MeSH, CTV3
SNOMED

X-liked recessive muscular dystrophy Jablonski

Duchenne de Boulogne muscular dystrophy Jablonski

Duchenne’s muscular dystrophy COSTAR

severe generalized familial muscular dystrophy SNOMED

Duchenne type progressive muscular dystrophy SNOMED
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Terminology integration  Terminology integration  RelationshipsRelationships

InterInter--concept concept 
relationships: hierarchies relationships: hierarchies 
from the source from the source 
vocabulariesvocabularies
Redundancy: multiple Redundancy: multiple 
pathspaths
One One graphgraph instead of instead of 
multiple multiple treestrees
(multiple inheritance)(multiple inheritance)
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UMLS  UMLS  A twoA two--level structurelevel structure

TwoTwo--level structurelevel structure
Semantic NetworkSemantic Network

135 Semantic Types (135 Semantic Types (STsSTs))
54 types of relationships54 types of relationships
among among STsSTs

MetathesaurusMetathesaurus
>1M concepts>1M concepts
~12 M inter~12 M inter--conceptconcept
relationshipsrelationships

Link = categorizationLink = categorization
Concept

Metathesaurus

Semantic
Type

Semantic Network

categorization
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SemNavSemNav Visualization optionsVisualization options
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SemNavSemNav RelationshipsRelationships
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Technical detailsTechnical details

Simple web/Simple web/cgicgi technology (apache, Perl)technology (apache, Perl)
dot (dot (GraphVizGraphViz))

PNG file (PNG file (--TpngTpng))
ClientClient--side map (side map (--TcmapTcmap))

PrecomputePrecompute the transitive closure on hierarchical the transitive closure on hierarchical 
relations to perform the transitive closure fastrelations to perform the transitive closure fast
Remove cycles (UMLS)Remove cycles (UMLS)
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